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Abstract

Purpose of Review Although plant-based diets are recommended for cancer prevention, their role in cancer survival is still
uncertain. The purpose of this systematic review is to summarize the association between postdiagnosis plant-based diets
and prognosis in cancer survivors.

Recent Findings There is indication that higher intake of plant-based foods was associated with improved prognosis in cancer
survivors. For colorectal cancer survival, a better prognosis was observed for a high intake of whole grains and fibre. For
breast cancer survival, a higher intake of fruit, vegetable and fibre and a moderate intake of soy/isoflavone were associated
with beneficial outcomes. A higher vegetable fat intake was related to improved prognosis in prostate cancer survivors.
Summary Emerging evidence suggests benefits of postdiagnosis plant-based diets on prognosis in cancer survivors. How-
ever, given the high heterogeneity between studies, further research in cancer survivors, considering clinical factors (e.g.

treatment, stage) and methodological aspects (e.g. timing of dietary assessment), is needed.
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Introduction

Due to rising cancer incidence worldwide combined with
improved survival rates especially in high-income countries
as a result of advances in treatment and early detection in
the past decades, the number of people living with or after
cancer is growing [1]. According to current estimates, there
were 50.5 million people living with cancer in 2020 who
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had been diagnosed within the last 5 years, and this num-
ber is projected to further increase in the next years [2].
A cancer diagnosis is recognized as a “teachable moment”
[3] and is frequently observed to trigger lifestyle changes,
including changes in dietary habits, in hope of improving
cancer prognosis and overall health [4—6]. To date, however,
there are no specific recommendations, and cancer preven-
tion recommendations for the general population are applied
to cancer survivors, although they may represent a specific
target group with different nutritional needs and metabolic
functions [7, 8]. Plant-based diets are an integral part of
evidence-based recommendations for primary prevention
of cancer and other non-communicable diseases (NCDs),
promoting a diet rich in whole grains, vegetables, fruit, nuts
and legumes and a limited consumption of red and processed
meat [9]. As cancer survivors are at elevated risk of prema-
ture death mainly due to their primary cancer, but also due
to second primary cancers and other comorbidities, such as
coronary heart disease, obesity and diabetes mellitus, these
guidelines might be even more important to them than for
people without a history of cancer [10]. Recent studies
have investigated associations between dietary factors and
survival or prognosis of various cancers, and findings indi-
cated beneficial outcomes for higher intake of plant-based
diets and components in cancer survivors [11ee, 12e 136
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14ee 15 16]. In this context, it is important to consider
several aspects, including the timing of dietary assessment
(e.g. assessment after cancer diagnosis = postdiagnostic
diet), different cancer sites (e.g. breast, colorectal, prostate
cancer) and specific prognostic outcomes, such as cancer-
specific mortality, recurrence or overall survival. To provide
an overview on this topic, we conducted a systematic review
of recently published meta-analyses and prospective studies
investigating the association between postdiagnostic plant-
based diets and overall and site-specific cancer prognosis.

Search Strategy and Study Selection

We conducted a systematic search of the recently published
literature on the association between postdiagnosis plant-
based diets and foods with cancer prognosis in individuals
after a cancer diagnosis in PubMed from January 1, 2015
to November 9, 2021. We did not apply any restrictions or
filters and used predefined search terms. We used MeSH
terms and title/abstract text words related to plant-based
dietary patterns (i.e. vegan, vegetarian, plant-based), food
groups and foods (i.e. fruit, vegetables, whole grains, nuts,
legumes, seeds, plant oils, vegetable products, soya, olive
oil, tofu), nutrients or other bioactive compounds (i.e. plant
protein, folate, carotenoids, polyphenols, isoflavones, glu-
cosinolates, fibre) and cancer (i.e. cancer tumour, carci-
noma), combined with prognostic outcomes (i.e. prognosis,
overall survival, all-cause mortality, cancer-specific mor-
tality/survival, recurrence), related to the study population
(i.e. cancer survivors) and the study design (i.e. prospec-
tive cohort studies, systematic reviews, meta-analyses). We
excluded cross-sectional and retrospective case—control
studies as well as studies on prediagnosis diet. Screening of
studies was conducted by at least two independent research-
ers. The reference lists of selected articles were additionally
hand-searched for relevant literature.

Search Results

In total, 30 studies (seven meta-analyses and 23 primary
studies) met our inclusion criteria (Fig. 1). Five of the 23
recently published primary studies were already consid-
ered in the identified meta-analyses, and the remaining 18
primary studies were additionally identified through the
systematic literature search (Table 1). Of the seven meta-
analyses [7, 17, 18, 19ee, 200 2] 22ee] five focused on
breast cancer (BC) [17, 18, 20ee, 21, 22e¢], one on colorec-
tal cancer (CRC) [19e¢] and one on overall cancer [7]. The
meta-analysis on overall cancer included prospective cohort
studies (Table 1).

@ Springer

Of 23 eligible primary studies [11ee, 12¢, ]3¢ 14ee ]5e
16, 23, 24, 25¢, 26, 27, 28, 29, 30e, 319, 32-39], two arti-
cles were found by manual literature search [26, 28]. The
articles were mainly related to BC prognosis [11ee, 13e,
23, 24, 25e, 26, 270, 28, 29, 30e, 31¢], followed by CRC
prognosis [12e, 14ee 15e 32-36] and PC prognosis [16,
37-39]. This was to be expected, as these common cancer
sites have high 5-year survival rates, and diet is already
known to be an important factor for the prevention of these
cancers. General characteristics of eligible primary studies
are summarized in .

Table 2. The majority of studies was conducted in North
America/USA [11ee, 12¢, 13,150, 16,24, 26, 28, 29, 31e,
32, 34-38], three studies in Germany [14ee, 27, 33] one in
Denmark [23], one in England [39] and two in China [25e,
30e]. All identified studies were prospective cohort stud-
ies using multivariable Cox proportional hazard regression
models, with time since dietary assessment as the underlying
time scale. Most studies (n=20) investigated all-cause mor-
tality/overall survival [11ee, 12e, 130 4ee ]5¢ 16,23 24,
25e,26,27e, 28,29, 30e, 310, 32-35, 37], 14 studies exam-
ined cancer-specific mortality [11ee, 13e 15e 16, 23, 24,
25e, 26,279, 28, 33, 34, 37, 38], and eight studies analysed
cancer recurrence [11ee, 16,23, 25,26, 27, 33, 39]. Com-
bined endpoints, including recurrence-free and disease-free
survival, were addressed in two [12e, 32] and seven stud-
ies [12e, 16, 30e, 32, 33, 35, 36], respectively. All included
studies verified cancer diagnosis and validated outcomes of
prognosis. Dietary information was mainly assessed at least
1 year after diagnosis [11ee, 13e, 14ee [5¢ 24 26, 27e 28,
29, 30e, 31e, 32, 34, 37-39], two studies [25e, 33] assessed
early-postdiagnosis diet (2—3 months after diagnosis) and
three assessed diet during active chemotherapy [12e, 35, 36].
Among the 23 eligible primary studies, four studies [14ee,
276, 30e, 37] explicitly focussed on long-term cancer survi-
vors, with exposure assessment at least 5 years after cancer
diagnosis. Dietary assessment was conducted via validated
FFQs in all studies except three biomarker studies that used
blood samples for exposure assessment, investigating cir-
culating phytoestrogen metabolites [27¢] and folate [29]
in association with BC prognosis and serum genistein and
luteolin concentrations [33] in relation to CRC prognosis.
Repeated dietary assessment at multiple time points was
conducted by 14 studies [11ee, 12e, [3e 15e 16, 23, 24,
259,26, 32, 34-36, 38], with dietary intakes being studied as
cumulative average values. Moreover, five studies [13e, 15e,
16, 23, 28] considered changes in dietary intake between
pre- and postdiagnosis assessments. Adjustment for predi-
agnostic intake of the exposure of interest was reported in
four studies [13e, 15, 23, 34]. Dietary intakes assessed via
FFQ were adjusted for total energy intake [11ee, 12e 13e,
1400 15¢, 16,23, 24, 25e¢, 26, 28, 30e, 319, 32, 34-39] and
selected clinical prognostic, lifestyle and socio-demographic
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(n=2,923)
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=
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% Cancer overall (n=1)
=
[
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this review: (n = 23)
Breast cancer (n=11)
Colorectal cancer (n = 8)
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Bladder cancer (n=1)

Full-text articles excluded
(total n = 80)
Not relevant study design

(n=1)
Not relevant exposure
(n=45)

Not relevant outcome
(n=13)

Not relevant population
(n=3)

No risk estimates
(n="7)

Reviews not systematic or
without meta-analysis
(n=11)

Fig. 1 Adapted flow-chart of the study selection process according to PRISMA 2020 statement [44]
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Table 1 Overview of the identified meta-analyses (n="7) published between 2015 and November 2021 that investigated the associations between
plant-based diets and components with cancer prognosis according to cancer sites

Reference

Exposure

n  Outcome SHR (95% CI)

for each outcome
High vs. low
analysis

I> (%) Prognosis Studies included in meta-analysis

Cancer overall (n =1 meta-analysis)
Schwedhelm et al. [7] Fruit

Vegetable

Breast cancer (n =5 meta-analyses)

Heetal. [17]

Peng et al. [21]

He et al. [18]

Jayedi et al. [200¢]

Qiu et al. [2209]

Vegetable

Fruits

Vegetables

Cruciferous vegetables
Total vegetable

Fruit
p-carotene

Lycopene

a-carotene
B-cryptoxanthin

Fibre

Soy and isoflavones

Colorectal cancer (n =1 meta-analysis)

Hoang et al. [190¢]

Whole grain

3 AC-M

4 AC-M

2 AC-M

AC-M

2 BCSS

2 BCSS

3 AC-M

3 BC-M

3 ACM

0.96 (0.64-1.45) 49

0.88 (0.59-1.30) 78

0.95(0.73-1.24) 17

1.04 (0.77-1.42) 41

1.08 (0.75-1.55) 60

1.03 (0.90-1.17) 0

1.05 (0.60-1.85) 76

0.82 (0.29-2.36) 87

1.06 (0.88-1.29) 0

1.17 (0.91-1.51) 0

0.96 (0.73-1.27) 30

1.12 (0.85-1.48) 0

1.01 (0.82-1.25) 0

1.04 (0.72-1.50) 65

0.70 (0.55-0.89) 0

0.72 (0.51-1.01) 0

0.80 (0.62-1.04) 24

0.83 (0.69-0.99) 0

!

!

(€]

()

!

Beasley et al. [45] (BC)
Sandoval et al. [46] (oral cancer),
Shen et al. [47] (nasopharyngeal cancer)

Beasley et al. [45] (BC),
Holmes et al. [48] (BC),
Nechuta et al. [49] (BC),
Sandoval et al. [46] (oral cancer)

Pierce et al. [50]
McCullough et al. [28]

Holmes et al. [48]
Pierce et al. [50]
Beasley et al. [45]
Holmes et al. [48]
Pierce et al. [50]
Beasley et al. [45]

Beasley et al. [45]
Nechuta et al. [49]

Beasley et al. [45]
Holmes et al. [48]
No information
Holmes et al. [48]
Beasley et al. [45]
Greenlee et al. [51]
Beasley et al. [45]
Greenlee et al. [51]
Holmes et al. [48]
Beasley et al. [45]
Greenlee et al. [51]
Beasley et al. [45]
Greenlee et al. [51]
Holmes et al. [48]
Beasley et al. [45]
Holmes et al. [48]
Beasley et al. [45]
Beasley et al. [45]
Belle et al. [52]
Holmes et al. [48]
Beasley et al. [45]
Belle et al. [52]
Holmes et al. [48]
Nechuta et al. [40]
Zhang et al. [31]

Brown et al. [12@]
Song et al. [159]
Van Blarigan et al. [35]

| decreased relative risk, 1 increased relative risk, <> no association, () tendency: the null effect is included in the 95% CI; italicized studies are
also included as primary studies in the present review

n number of studies, SHR summary hazards ratio, 95% CI 95% confidence interval, OS overall survival, AC-M all-cause mortality, BCSS breast
cancer specific survival, BC-M breast cancer-specific mortality, Rec recurrence, CRC-M colorectal cancer-specific mortality
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factors. All studies considered aspects of cancer stage, but
some studies did not assess information on cancer treatment
[11ee, 15e, 23 34] or relied on self-reports [13e, 14ee 24,
26, 28, 31¢]. All studies considered age at diagnosis/at die-
tary assessment as a covariate and nine studies [13e, 16, 23,
24, 26, 270, 33, 34, 37] adjusted for time between diagno-
sis and dietary assessment. Four studies [16, 30e, 33, 38]
adjusted for further comorbidities.

Association Between Plant-Based Diets
and Overall Cancer Prognosis

One meta-analysis on intake of fruit (n=3) and vegetables
(n=4) regarding all-cause mortality in survivors of different
cancer sites was identified [7]. No clear associations were
observed (Table 1).

Association Between Plant-Based Diets
and Breast Cancer Prognosis

For BC prognosis, we identified meta-analyses on fruit and
vegetable, carotenoid and fibre intake regarding overall sur-
vival (Table 1). There was no indication for an association
between fruit and vegetable intake with overall survival of
BC (summary hazards ratio and 95% confidence interval
(SHR (95% CI)) for high vs. low intake of fruit and veg-
etable combined: 0.95 (0.73, 1.24); ’=17%, n=2)). Simi-
lar associations were observed for overall survival when
investigating fruit and vegetable separately (SHR (95% CI)
for high fruit intake: 1.04; (0.77, 1.42); P=41%; n=3;
and for high vegetable intake: 1.08 (0.75, 1.55); Iz=60%;
n=3). A meta-analysis on cruciferous vegetable intake
and overall survival also did not show an association (SHR
(95% CI): 1.03 (0.90, 1.17); 1*=0%; n=2) [17]. In line
with this observation, another meta-analysis did not find
an association between carotenoid intake (a proxy for fruit
and vegetable intake) and overall- or BC-specific survival
[18] (Table 1). However, a recent meta-analysis by Jayedi
et al. [20ee] identified an association between higher fibre
intake and improved BC prognosis (SHR (95% CI): for
all-cause mortality: 0.70 (0.55, 0.89); ’=0%; n=3 and
for BC-mortality: 0.72 (0.51, 1.01); P=0%; n= 3] [20ee].
Due to their oestrogen-like effects, soy/isoflavones are
of particular interest for BC prognosis and showed a ten-
dency (but imprecisely estimated) towards better overall
survival in a high vs. low meta-analysis (SHR (95% CI):
0.80; (0.62,1.04); ’=24%: n=2) [22e¢]. In that systematic
review, single study findings indicated that higher postdi-
agnostic soy and isoflavone intake tended to be inversely
associated with BC-specific mortality (hazard ratio and
95% confidence interval (HR (95% CI)): 0.83 (0.64, 1.07))

and a decreased relative risk of recurrence (HR (95% CI):
0.75 (0.61, 0.92)) among both US and Chinese women [40].

Regarding plant-based dietary patterns, one US prospec-
tive cohort study was identified examining the association
between long-term adherence to an overall plant-based diet
index (PDI), a healthful PDI (hPDI) and an unhealthful
PDI (uPDI) regarding BC prognosis. While for the overall
PDI no associations could be observed, the hPDI was asso-
ciated with a 7% reduced relative risk of all-cause death
(HR (95% CI): 0.93 (0.83,1.05)) and a 17% lower relative
risk of death due to other causes than BC (HR (95% CI):
0.83 (0.71,0.98)). Conversely, the uPDI was associated
with increased relative risks of all-cause death and death
due to other causes than BC (HR (95% CI): 1.07 (0.96,
1.20) and 1.20 (1.02, 1.41), respectively). No associations
were observed between plant-based eating patterns and
BC-specific endpoints [11ee].

In the Nurses’ Health Studies (NHS and NHS II), women
with cumulative average of postdiagnostic high fruit and
vegetable intake had a decreased relative risk of all-cause
mortality (HR (95% CI): 0.82 (0.71, 0.94)) (Table 2). Results
indicated that especially a higher vegetable intake was asso-
ciated with lower all-cause mortality (HR (95% CI): 0.84
(0.72, 0.97)), while no association was observed for fruit
intake. Subgroup analyses also pointed to lower all-cause
mortality risk with higher intake of cruciferous vegetables
(HR (95% CI): 0.87 (0.76, 0.99)) and vegetables high in
f-carotene (HR (95% CI): 0.80 (0.70, 0.91)). Findings from
the NHS study cohorts provided further evidence that BC
survivors should be encouraged to maintain a high intake
of fruit and vegetables after diagnosis, as a decrease in total
fruit and vegetable intake, or vegetables alone, by one or
more servings/day from pre- to postdiagnosis was associ-
ated with a 14% (HR (95% CI): 1.14 (1.01-1.27)) and a
16% (HR (95% CI): 1.16 (1.02-1.30)) higher relative risk
of all-cause mortality [13e]. Other studies did not find an
association between fruit and vegetable consumption or
whole grain intake and BC prognosis [23, 28]. A recently
published study from China showed that nut consumption
was associated with an up to 50% reduced relative risk of BC
recurrence, metastasis or mortality. Total nut intake > 17 g/
week, compared to non-consumption, was inversely associ-
ated with overall survival (OS) (HR (95% CI): 0.74 (0.52,
1.05)) and disease-free survival (DFS) (0.48 (0.31, 0.73)).
Stratified analyses showed that the association was more
evident among participants with a higher total energy intake
for OS and among participants with early stage (I-1I) BC for
DFS. The associations did not vary according to nut type
(i.e. peanuts, walnuts, other nuts) [30e].

No association with BC prognosis was observed for
plant-based protein, whereas a modest survival benefit
was reported for total protein intake [26]. Recently, it
has been shown that high postdiagnostic intakes of total
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carbohydrates (CHO) were associated with higher relative
risk of BC-specific and all-cause mortality [41]. However, a
recent study suggested that the sources of CHO might have
different effects on BC prognosis [24]. While higher intake
of CHO from vegetables was associated with a decreased
mortality risk (HR (95% CI): 0.86 (0.75, 0.97)), CHO from
fruit juices, refined grains or potatoes were associated with
increased relative risk (HR (95% CI) for CHO from fruit
juice: 1.15 (1.01, 1.30); for CHO from refined grains: 1.16
(1.02, 1.32); and for CHO from potatoes: 1.13 (0.99, 1.28)).
Similar associations were observed for BC-specific mortal-
ity (Table 2).

Addressing the controversially discussed association
between soy/isoflavone intake and BC prognosis, a recently
published study indicated that a higher postdiagnostic
dietary intake of isoflavone was associated with reduced
all-cause mortality following a linear dose-response trend.
The strongest association was observed for > 1.5 compared
to <0.3 mg/d (HR (95% CI): 0.65 (0.41, 1.00)). In sub-
group analyses, the association was stronger for women
with ER-PR-tumours and women who did not receive hor-
mone therapy in the past [31]. A study from Hong Kong
reported favourable associations with prognostic outcomes
only for moderate intake of soy isoflavone, but not for the
highest intake [25¢]. This association was stronger in pre-
menopausal women, women with triple-negative tumours
and women who received initial hormone treatment [25¢].
Since the mean soy isoflavone intake of this Chinese study
cohort was 8.5 mg/d in the early postdiagnosis period, mod-
erate intake here may be comparable to a high intake in the
North American population (mean intake of 1.8 mg/d) [31].

Results of a biomarker study from Germany of long-term
postmenopausal BC survivors did not point to a clear overall
relationship between circulating phytoestrogen metabolites
in the blood and prognosis. However, there were some sur-
prising findings on individual phytoestrogen metabolites:
Higher concentrations of luteolin were associated with an
increased relative risk of BC-specific mortality. In addition,
higher concentrations of genistein and resveratrol were asso-
ciated with a higher relative risk of BC recurrence [27e].
Another biomarker study indicated that higher circulating
folate concentrations were related to decreased relative risk
of all-cause mortality (HR (95% CI): 0.41 (0.19, 0.90)) [29].

Association Between Plant-Based Diets
and Colorectal Cancer Prognosis

We identified a recently published systematic review and
meta-analysis on postdiagnostic intake of whole grains and
all-cause mortality in CRC survivors [19ee], indicating
an inverse association (SHR (95% CI): 0.83 (0.69, 0.99);
P=0%; n=3).

@ Springer

In a German prospective cohort study of long-term
CRC survivors, Ratjen et al. [14ee] investigated adher-
ence to plant-based dietary patterns in relation to all-cause
mortality. The overall PDI was related to a decreased rela-
tive risk of all-cause mortality (HR (95% CI) per 10-point
increase in PDI: 0.72 (0.57, 0.91)). Moreover, findings
indicated inverse associations (but imprecisely estimated)
for the hPDI (HR (95% CI): 0.82 (0.67, 1.01)) and posi-
tive associations for the uPDI (HR (95% CI): 1.19 (0.96,
1.48)) (Table 2).

The importance of a healthy plant-based diet for improv-
ing overall survival was further supported by findings of the
CALGB 89803/Alliance trial. For colon cancer survivors,
intake of > 5 servings of fruit and vegetables per day was
associated with improved overall survival. In the same study,
it was shown that the quality of consumed grains might play
arole in colon cancer prognosis [12e, 35].

A higher consumption of refined grains (>3 vs. < 1 serv-
ing/day) was associated with an 88% higher relative risk of
overall death (HR (95% CI): 1.88 (1.25, 2.85)). Similar find-
ings were observed for colon cancer recurrence and disease-
free survival (DFS). No clear associations were observed for
intake of whole grain with colon cancer prognosis. However,
replacing a daily serving of refined grains with whole grains
was associated with a 13—-14% lower relative risk of overall
mortality, recurrence and DFS, respectively (HR (95% CI):
0.87 (0.78, 0.97), 0.86 (0.77, 0.96) and 0.87 (0.79, 0.96))
[12e].

Findings from the NHS and HPFS cohorts in CRC sur-
vivors [15¢] indicated that higher intake of whole grains
was associated with better survival (HR (95% CI) per 5 g/d
increase for all-cause mortality: 0.88 (0.80, 0.97) and for
CRC mortality 0.72 (0.59, 0.88)). In the same study [15¢],
each increase in total fibre intake of 5 g/d was associated
with a 14% lower relative risk of overall death (HR (95%
CI): 0.86 (0.79, 0.93)) and a 22% decreased relative risk
of CRC-specific death (HR (95% CI): 0.78 (0.65, 0.93)).
The association was particularly present for cereal fibre for
all-cause mortality (HR (95% CI): 0.78 (0.68, 0.90)) and
CRC-specific mortality (0.67 (0.50, 0.90)). In addition, a
5 g/d increase in total fibre intake from pre- to postdiagnosis
was associated with decreased all-cause and CRC-specific
mortality.

High consumption of nuts, especially tree nuts, was also
associated with a reduced relative risk of overall death and
cancer recurrence in 826 patients with stage III colon can-
cer. Compared to non-consumers, participants who con-
sumed > 2 servings of nuts per week had a HR (95% CI) of
0.43 (0.25, 0.74) for OS and of 0.58 (0.37, 0.92) for DFS.
Subgroup analyses showed that the beneficial effects of
nut intake were particularly attributable to tree nut intake
[32]. However, postdiagnostic vegetable fat intake was not
clearly associated with cancer recurrence or mortality in the
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CALGB 89803 trial (HR (95% CI) for DFS comparing high
vs. low intake: 1.17 (0.84, 1.62)) [36].

The hypothesis that higher folate intake after CRC diag-
nosis might increase mortality risk after tumour resection
was not supported in the NHS and the HPFS cohorts (HR
(95% CI) for high vs. low total folate intake for overall mor-
tality: 1.04 (0.60, 1.82) and for CRC-specific mortality: 0.87
(0.65, 1.16)) [34].

A biomarker study provided little evidence that postdiag-
nosis serum concentrations of flavonoid phytoestrogens, for
which anticarcinogenic effects have been found in experi-
mental studies, were associated with CRC prognosis [33].
Neither serum genistein (isoflavone) nor luteolin (flavone)
were associated with overall mortality, CRC-specific mortal-
ity, CRC recurrence and/or disease-free survival (Table 2).
However, the association might be different according to
adjuvant chemotherapy received.

Association Between Plant-Based Diets
and Urinary Tract Cancer Prognosis

We identified one study on non-muscle invasive bladder
cancer prognosis that did not clearly show a protective role
for postdiagnosis fruit and vegetable consumption regarding
recurrence [39]. In addition, for men diagnosed with non-
metastatic PC, there is some, albeit very limited, evidence
that a plant-based diet after diagnosis could improve overall
survival. A higher intake of vegetable fat was associated
with a decreased relative risk of overall death in the in the
Physicians’ Health Study (HR (95% CI) for high vs. low
intake: 0.65 (0.45, 0.93)). Additionally, replacing 10% of
daily calories from animal fat with vegetable fat was associ-
ated with a relative risk reduction for all-cause mortality of
44% (HR (95% CI): 0.56 (0.38, 0.80)). Higher levels of satu-
rated fat intake were also associated with increased risk of
death from all causes. No clear association was detected for
PC-specific mortality (HR (95% CI) high vs. low intake of
vegetable fat 0.93 (0.41, 2.14)), probably attributable to the
low number of events (56 PC-specific deaths) in the cohort
[37]. In the HPFS cohort, higher postdiagnostic intake of
nuts (> 5 servings per week vs. < 1 serving per month) was
associated with a 34% lower relative risk of overall death
(HR (95% CI): 0.66 (0.52, 0.83)). The estimates for PC-
specific outcomes also pointed to inverse associations but
were imprecisely estimated ((HR (95% CI) for lethal PC:
0.88 (0.57, 1.35) and for fatal PC: 0.62 (0.36, 1.07)) [16].
As dietary lycopene has been inversely associated with
the risk of incident PC, postdiagnostic lycopene intake was
evaluated in relation to PC-specific mortality in the Can-
cer Prevention Study IT Nutrition Cohort [38]. No overall
associations could be observed using a single dietary meas-
urement. However, when lycopene intake was assessed at

two different postdiagnosis time points, average intake was
inversely associated with PC-specific mortality but only in
men at advanced stages (HR (95% CI): 0.41 (0.17, 0.99)).
This finding is probably due to chance, but it is also possible
that the use of data from two consecutive FFQs allowed the
detection of an association that would have been obscured
by measurement error if only data from one questionnaire
had been used [38].

Future Research Directions

Interpretation of the evidence for dietary factors as deter-
minants of cancer prognosis is challenging because of
the broad scope of this area of research and heterogene-
ity between studies. There is large heterogeneity regarding
study populations, exposures, their assessment (especially
the timing of dietary assessment), as well as differences in
the outcomes under investigation. In the future, studies are
needed that are specifically designed to investigate dietary
factors and cancer prognosis. These should allow examining
associations between diet and cancer prognosis, including
changes in dietary behaviour from pre- to postdiagnosis, in
well-described populations of cancer survivors.

The findings of this systematic review are based on
observational studies that are susceptible to confounding
and reverse causation. The presence of symptoms, disease
or treatment effects, comorbidities and overall health status
might influence cancer survivors’ diet, and there is a pleth-
ora of other known and potentially unknown determinants
of cancer prognosis [42]. Therefore, efforts should be made
to clarify these factors as comprehensively as possible so
that they can be considered in future studies. Until then, it is
crucial that at least the most important predictors of cancer
prognosis are considered covariates, including cancer stage,
grade, received treatment and comorbidities [9]. Repeated
assessments of diet at multiple time points should be con-
ducted, as this may reduce within-person variation and better
represents a cancer survivors’ long-term diet [13e]. Recom-
mendations for dietary modification after a cancer diagnosis
must be supported by valid and reliable evidence. Therefore,
to analyse whether postdiagnostic diet has an independent
benefit on cancer prognosis, future studies need to consider
dietary intake before diagnosis or dietary changes from pre-
to postdiagnosis.

Regarding the role of plant-based diets in cancer progno-
sis, future studies should focus on the investigation of plant-
based dietary patterns and of specific plant-based dietary
approaches that exclude meat products or animal products
per se (e.g. vegetarian or vegan diets). To explore which
components of a plant-based diet are particularly important
for cancer prognosis, individual food groups, foods, nutri-
ents and bioactive compounds (e.g. fruit, vegetables, whole

@ Springer



Current Nutrition Reports (2022) 11:695-716

[eS 1] 21qy d[qeradon 10y T
IN-OV ‘21qy [ea1eo AJ[eroedss ‘01qy oxejur o1qY Y31y 10§ (1) W-Od
- - - o ydigaoy T N-OYD Pue W-OV  Pue T IN-OV :[ee(7] sIsA[eue-ejowr worg aaqig
- - - - [97] <>  umjoad 3qe)asan
[£€] ye} 91qeIa39A YIIMm Je] [ewTuR
10 OHD %Uo Suroedar 10y pue
- - oyejur 1ey 9[qeIdso Y31y 10 T W-OV [9¢] - 1e) d[qe1a3aA
[$] seorerod
woxy eIt OHD YSiy 10§ (1) W-OV pue
| IW-D4 ‘sure1S pauyar woiy oyeIul OHD
31 10} | IN-DV ‘S9[qeIaSaA woIy oejul
OHD Y3y 105 T W-OV pue (1) IN-Od
oom{jmiy woiy (OHD)
- - - - oyeur QHD YS1y 10f | IN-OV PUE N-DF sajerpAtoqre))

[eet]
oyejur nu 1_YSIy 10§ T W-OV
(911 (1) Od rered ‘[z¢] vonduwnsuos ynu son YSIY
‘synuead uey) S)Nu ISYJ0 I0J pue 10J T SO pue S ‘SAJ ‘oyeiur
- - ‘ayeur Inu €10} YSiy 10§ T W-OV nu (2101 Y31y 1oj T SO pue SAA [e0€] oxerur inu Y31y 10§ T SAQ SN
LeTT] DM yiim suresd

pauyar jo p/Surass | Suroejdar 10§
TS0 pue ‘S ‘SAQ *yeyul ureid
- - - peuyar ysuy 10y | SO pue S ‘SAd - SureIs paugay
[G€] sureld pauyal 10A0 DA\
Surrrgyard 107 T SO ‘[eST] oyeIUT
urers afoym y3iy 10§ T N-DYO
pue W-DV oyejur DA ysiy 10y (OM)
- - - N-DV :[ee61] SIsA[eue-BIow WOI] [82] sure1d 8103 JO DM % 10} > {[€7] SureIg A[OYA\
[82] 21008 9[qe1e3eA pue JInIy
10J <> ‘[ @€ ] Quaj0IRO-¢g UI Y31y SI[qeIaZon
puE $9[qe1a39A SNOIAJIONID JO AeIUL
ys1y 10§ T -V “oxesur o[ ymny ysryg
10} | IN-D9 PUe IN-DV $S9[qe1e3oa pue

[2] sisATeue [s€] p/s3urass g jo ‘sa[qe1a3aA pue SNy Jo ayeur Y31y Ioj
-B)oW WOTJ «> [6€] - 9yejul s9[qeladaa pue Jinij 1oj T SO T IN-DV ‘[1T ‘L1] sosA[eue-ejow WOIj «>  SI[qBIITIA pue Jmay
[eet 1] IAd J0y3IYy
105 (1) IN-OV pue 1ady 1oys1y 1oj [ee 1] IQdN 1YS1Y 10§
- - - (DW-OV ‘Iad Pysy 10§ TIN-OV | pue [ady Leysty oy T Afersow Hg-uoN sIad
JOOURD [[BIDAQ Jooued Jopperqg J90UuRD A)eIS0Id JOOURD [B1DI0[0)) I90ueD Jsearq
s3urpuy Arewrwing amsodxyg

712

A1s J1o0ued Aq stsoudoid pue s10joej K1e3o1p paseq-jue[d uaamIaq SUONBIOOSSE A} JO sTurpuy Arewuing € ajqel

pringer

Qs



713
:695-716

Nutrition Reports (2022) 11

Current Nu

: ed
d carotenoids) ne
. nes an
fibre, isoflavo
9
ins, nuts, soy,
rains, n K .
= g . estigation.
DN her inv
£F  furt
&5
ISR
)
o) =< .
2 “S Conclusions diagnosis plant-based
5 = tdiag .
13 == . for pos ; ited an
3 5 = h the evidence nosis is very lim lu-
5 Lo 2 Even though th with cancer prog reliminary conc
g . 2 . iation ]
°l .y Z =35 diets in associat ferogeneous, some p st that adhering to
2Zfs |7 studies are very he Stuy tindings sugsest that adhering Lo
£ o0 T S z & drawn. icial for ov ise the
g o 22 59 ions can be ) beneficia hasise
285 g—Z > 5 3 sions . ight be indings emp .
S =2 2 38 d diets m he finding d diet
g 2 5% ) -base . T -base
2522 (B ¢ 5 plant ivors (Table 1) lity of a plant 4
&5 2 3 e %3 cancer surviv idering the quality Ithy plant-base
IER-E g 99 nside hea .
o) 5 ES 8% & e of co VS. un . ction
3 =582& s importanc . ealthy ite dire
g = 3 2 FO = Eé 1mp rvival, as h .. in the oppos here
3 S 5o SE|D S8 * for cancer su associations lee, 14ee]. T
5 =° R Ry : rns show vivors [11ee, -based
3 o E ) dietary patte in BC and CRC sur ssed plant-ba
3 ' 3 : rtality in B Ithy/unproce bles may
CH I s £3 with mo idence that healthy fruit and vegeta as
£ S8 is initial evi ins, nuts, : intake w
RoliR =T 1S 1n1 . hole grains, X hieh nut i
= S 3 incl dlng W is. A 1g d PC
54 53 nclu nos an
g g 5 fOOdS,l flClal fOI' cancer prog [‘ViVal Of CRC’ BC’ nfirm
S 9.8 be bene better su ded to co
S 5% lated to ies are nee -
k= k= . re dies a . rains
v 97 Slstenﬂy her stu fined g
2§ E"(l)“nble 3), and, thus, furt whole grains over re prove CRC
a ’ ing . to 1m;
° 23 Preferri . S seem -
2 S 3 results. r diagnosi . e that con
g S8 these . intake afte evidenc
CHEE: igh fibre in ith strong ases
o = high istent wi ine fibre decre
3 S F and a is is consiste . fibre
S g 5= is. This is ¢ ntaining . ne
2 g S, sis. T ) ds co flavo
g '§ % E prog.no hole gralns and go]oThe rOle Of SOy and ljo further
2 § C=5 ming whole 43]. eeds
Z S ES-F S}lll risk of incident CRC [emains unclear and 2~fferent geo-
2 . EIE-Ns the osis r ies from di
ol I S g in BC progn . dies ds.
& . £Q . in BCp tive stu oy foo
< 8 A intake rospec trum of s y
= ~ 80X ion in large p le spec /
£ ;9= n in . he who ate soy.
b= 2 CEE-ES aluatio the oder:
o ev . ating . am .
8 = E I 3 hic regions evalu . evidence that rognosis,
= £ = s & grapni . relimlnary ble effect on p
2 = 2 £5 To date, there is p ion has a favoura mption is asso-
C 5 0 u .
= < 5 i isoflavone C"nsumgu e that high soy cons BC survivors.
b s £ =2 1 . evidenc . omes in . i-
2 = ~ 88 d there is no tic outc ival investi
<) — Nnos rviva
£ E > 8% an . erse prog ies on BC su
5 & e Z £ 8 ciated with adv further studies o dietary factors and
2 E_ = & - B& .. tant that .. between di our
3 5n @ E £ s tmpor he associations be eptor status/tum.
S 25 2 g §= ther the one rec d men-
El £2 5% S Sg ate whe ing to horm herapy an
§ 8 § uf = g § = gurViVal vary accordi gtive BC), hormone th development
S ! I S E = s triple nega ibute to the ble
° - Q btype (e.g. . ay contri ting vegeta
)} ' = Ry su as this m . Promo .
S 4 D tus, ions. ight
=3 . 2 = al sta endat imal fat, mig
g © S Z : opaus . comm . 1ima >
PR 25 2 T R tary re . n of an ) C
£2 Z¢ & 2 .5 ted die in substitutio : s of PC.
- = g 3 >0 f targe . ly in su nos1
s ] ° 5 0 larly . a diag
5 ° 8.5 . ticu 1 after . to
<83 &3 g s take, par rviva intake
338 A o0 5, ) 8 88 fat in erall su . lycopene
HOU_ s M ° E A5 icial for ov dietary ly
z = £ 2 ficia .. of O
©w E < o By L:—: — S 53 be bene ially beneficial role investigation. )
-~ 5 E Al = R 2 The potentially ival needs further 1y shows that plant-
o o0 s 5 = 2 O L PC surviva tic review tential
0 Q=8 = g ‘% 2 = improve . stemati the pote
NigEsZ 2 2 255  imp ion, this sy ight have )
Ny 8 ) E = e 8§45 clusion, nts mig lorecta
2oE e g Py = s £ 2 ° In con : mpone ast, co
22 S c =Bl o s o 5 = heir co p for breast,
‘A EEE . S Q= . nd t . ially hort
L= 2 § S — 5 & ) =i d diets a s, espec iened co
@ >~ 0 & S Se 98 3 g, < g base TOZNOosIS, 11-desig
=] = E 2 = = ® ~ 50 Q 3 K Cancerp . Large we tage7
= S0°¢ BE S = 8 wo improve 1vors. s(e.g.s
=] g O s 2 =2 0= = 2 O3 to ncer surv inical factor . f
s |5 5@ 8 £ 5 7= 5 g s =X 2 ostate ca . tant clinic . oint 0O
S| g »omoszste 8 -5 and pr idering importa (e.g. time p ,
|5 S 2.2 8L 8 S5 8 2 : nsidering ical aspects (e. vide
| 53222275 S £ 2E dies, co logical asp d to pro
2|3 EQ%s g B2 g— 1 2 2% studies, ) and methodolog es) are neede
g § g <z ~ 2 g g treatment nt, dietary Chang
ala | & 2 g 5 dietary assessrr}z nce on this topic.
s 3 o 1de
B stev
3 E g 725 morerobu
2 2 % 2 Z 8 3 g
p=! S £ = S 9 o =&
> =] D 2 @
g & ? = ° 25 = 8
) e 3 O g
Sl s £E 2 EES 28
m |2 < € 2§
212 |3 a
s

) Springer



714

Current Nutrition Reports (2022) 11:695-716

Funding Open Access funding enabled and organized by Projekt
DEAL.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

Human and Animal Rights and Informed Consent This article does not
contain any studies with human or animal subjects performed by any
of the authors.

Disclaimer Where authors are identified as personnel of the Interna-
tional Agency for Research on Cancer/World Health Organization, the
authors alone are responsible for the views expressed in this article,
and they do not necessarily represent the decisions, policy or views
of the International Agency for Research on Cancer/World Health
Organization.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Papers of particular interest, published recently, have
been highlighted as:

e Of importance

ee Of major importance

1. World Health Organization. Cancer. Fact sheet. Reviewed April
2022. https://www.who.int/news-room/fact-sheets/detail/cancer.
Accessed 15 Jun 2022

2. International Agency for Research on Cancer. Cancer Today.
Reviewed May 2022. https://gco.iarc.fr/today. Accessed 15
Jun 2022.

3. Demark-Wahnefried W, Aziz NM, Rowland JH, Pinto BM. Riding
the crest of the teachable moment: promoting long-term health
after the diagnosis of cancer. J Clin Oncol. 2005;23(24):5814-30.

4. Fassier P, Zelek L, Lécuyer L, Bachmann P, Touillaud M,
Druesne-Pecollo N, et al. Modifications in dietary and alcohol
intakes between before and after cancer diagnosis: results from
the prospective population-based NutriNet-Santé cohort. Int J
Cancer. 2017;141(3):457-70.

5. Tollosa DN, Holliday E, Hure A, Tavener M, James EL. A
15-year follow-up study on long-term adherence to health behav-
iour recommendations in women diagnosed with breast cancer.
Breast Cancer Res Treat. 2020;182(3):727-38.

6. Tollosa DN, Tavener M, Hure A, James EL. Adherence to mul-
tiple health behaviours in cancer survivors: a systematic review
and meta-analysis. Journal of cancer survivorship : research and
practice. 2019;13(3):327-43.

@ Springer

11.e0

12.0

13.e

14.00

15.e

16.

17.

Schwedhelm C, Boeing H, Hoffmann G, Aleksandrova K,
Schwingshackl L. Effect of diet on mortality and cancer recur-
rence among cancer survivors: a systematic review and meta-
analysis of cohort studies. Nutr Rev. 2016;74(12):737-48.
Schwingshackl L, Schwedhelm C, Galbete C, Hoffmann G.
Adherence to Mediterranean diet and risk of cancer: an updated
systematic review and meta-analysis. Nutrients. 2017;9(10).
Research. WCRFAISC. Diet, nutrition, physical activity and
cancer: a global perspective. Continuous Update Project Expert
Report 2018. Available at dietandcancerreport.org.

Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, Bozzetti
F, et al. ESPEN guidelines on nutrition in cancer patients. Clin Nutr.
2017;36(1):11-48.

Anyene IC, Ergas 1J, Kwan ML, Roh JM, Ambrosone CB, Kushi
LH, et al. Plant-based dietary patterns and breast cancer recur-
rence and survival in the pathways study. Nutrients. 2021;13(10).
In this US study, using data from the Pathways Study, higher
long-term adherence to a healthy plant-based diet index was
associated with improved overall survival and conversely,
higher adherence to an unhealthy plant-based diet index
with worse overall survival.

Brown JC, Zhang S, Niedzwiecki D, Saltz LB, Mayer RJ, Mowat
RB, et al. Grain intake and clinical outcome in stage III colon
cancer: results from CALGB 89803 (Alliance). JNCI Cancer
Spectr. 2018;2(2):pky017. This study, invloving 1,024 patients
with stage III colon cancer demonstrates that preferring
whole grain over refined grain may be related to lower risk
of cancer recurrence and mortality. The novel aspect of this
study was the observation that replacing one daily serving of
refined grains with whole grains was associated with a 13%
lower relative risk of cancer recurrence or mortality.
Farvid MS, Holmes MD, Chen WY, Rosner BA, Tamimi RM,
Willett WC, et al. Postdiagnostic fruit and vegetable consumption
and breast cancer survival: prospective analyses in the nurses’
health studies. Cancer Res. 2020;80(22):5134-5143. This large-
scale study combining cumulatively updated dietary assess-
ments from the Nurses' Health Studies indicates that high
fruit and vegetable consumption may be associated with bet-
ter overall survival among 8,927 women with breast cancer.
They comprehensively performed analyses for several sub-
groups of fruit and vegetables and even found associations
between individual fruit and vegetables and mortality risk.
Ratjen I, Enderle J, Burmeister G, Koch M, Nothlings U, Hampe
J, et al. Post-diagnostic reliance on plant-compared with animal-
based foods and all-cause mortality in omnivorous long-term colo-
rectal cancer survivors. Am J Clin Nutr. 2021;114(2):441-449. In
this German prospective cohort study, involving 1,404 long-
term colorectal cancer survivors, an overall plant-based diet
index was inversely associated with all-cause mortality, while
the healthy and the unhealthy plant-based diet indices showed
a tendency towards lower and higher mortality, respectively.
Song M, Wu K, Meyerhardt JA, Ogino S, Wang M, Fuchs CS, et al.
Fiber intake and survival after colorectal cancer diagnosis. JAMA
Oncology. 2018;4(1):71-79. This study suggests that higher die-
tary fibre intake after diagnosis of non-metastatic colorectal
cancer is inversely associated with colorectal cancer-specific
and all-cause mortality. In a subgroup analysis on fibre from
different sources, the study showed that cereal fibre in particu-
lar may be important for improved survival.

Wang W, Yang M, Kenfield SA, Hu FB, Stampfer MJ, Willett
WC, et al. Nut consumption and prostate cancer risk and mortal-
ity. BrJ Cancer. 2016;115(3):371-4.

He J, Gu Y, Zhang S. Consumption of vegetables and fruits and
breast cancer survival: a systematic review and meta-analysis.
Sci Rep. 2017;7(1):599.


http://creativecommons.org/licenses/by/4.0/
https://www.who.int/news-room/fact-sheets/detail/cancer
https://gco.iarc.fr/today
https://www.wcrf.org/diet-activity-and-cancer/

Current Nutrition Reports (2022) 11:695-716

715

18.

19.00

20.00

21.

22.00

23.

24.

25.e

26.

27.e

28.

29.

He J, Gu Y, Zhang S. Vitamin A and breast cancer survival:
a systematic review and meta-analysis. Clin Breast Cancer.
2018;18(6):¢1389-400.

Hoang T, Kim H, Kim J. Dietary intake in association with
all-cause mortality and colorectal cancer mortality among colo-
rectal cancer survivors: a systematic review and meta-analysis
of prospective studies. Cancers. 2020;12(11). This systematic
review and meta-analysis evaluated the associations of pre-
and post-diagnosis dietary intake (dietary patterns, dietary
indices, food items, macro- and micronutrients) on all-cause
and CRC-specific mortality among colorectal cancer survi-
vors. Regarding post-diagnosis whole grain intake, a high
vs. low meta-analysis indicates a 17% reduced risk of all-
cause mortality.

Jayedi A, Emadi A, Khan TA, Abdolshahi A, Shab-Bidar S.
Dietary fiber and survival in women with breast cancer: a
dose-response meta-analysis of prospective cohort studies.
Nutr Cancer. 2021;73(9):1570-1580. This recently published
meta-analysis provides evidence for a beneficial association
for a high dietary fibre intake and improved survival in
breast cancer survivors.

Peng C, Luo WP, Zhang CX. Fruit and vegetable intake and
breast cancer prognosis: a meta-analysis of prospective cohort
studies. Br J Nutr. 2017;117(5):737-49.

Qiu S, Jiang C. Soy and isoflavones consumption and breast
cancer survival and recurrence: a systematic review and meta-
analysis. Eur J Nutr. 2019;58(8):3079-3090. This systematic
review and meta-analysis summarised the evidence of soy/
isoflavone intake and breast cancer prognosis Findings
indicated a trend t toward better overall survival with
higher post-diagnosis soy/isoflavones intake.

Andersen JLM, Hansen L, Thomsen BLR, Christiansen LR,
Dragsted LO, Olsen A. Pre- and post-diagnostic intake of
whole grain and dairy products and breast cancer prognosis:
the Danish Diet, Cancer and Health cohort. Breast Cancer Res
Treat. 2020;179(3):743-53.

Farvid MS, Barnett JB, Spence ND, Rosner BA, Holmes MD.
Types of carbohydrate intake and breast cancer survival. Eur
J Nutr. 2021;60(8):4565-77.

Ho SC, Yeo W, Goggins W, Kwok C, Cheng A, Chong M, et
al. Pre-diagnosis and early post-diagnosis dietary soy isofla-
vone intake and survival outcomes: a prospective cohort study
of early stage breast cancer survivors. Cancer Treat Res Com-
mun. 2021;27:100350. This current study adds data to the
evidence of soy/isoflavone intake and breast cancer prog-
nosis, by proposing that moderate soy isoflavone intake was
associated with favourable prognostic outcomes in Chinese
early-stage breast cancer survivors.

Holmes MD, Wang J, Hankinson SE, Tamimi RM, Chen WY.
Protein intake and breast cancer survival in the Nurses’ Health
Study. J Clin Oncol. 2017;35(3):325-33.

Jaskulski S, Jung AY, Huebner M, Poschet G, Hell R, Hiising
A, et al. Prognostic associations of circulating phytoestrogens
and biomarker changes in long-term survivors of postmeno-
pausal breast cancer. Nutr Cancer. 2020;72(7):1155-1169. In
this German biomarker study, higher concentrations of
genistein, resveratrol and luteolin were surprisingly associ-
ated with poorer prognosis in long-term survivors of post-
menopausal breast cancer.

McCullough ML, Gapstur SM, Shah R, Campbell PT, Wang
Y, Doyle C, et al. Pre- and postdiagnostic diet in relation to
mortality among breast cancer survivors in the CPS-II Nutri-
tion Cohort. Cancer Causes Control. 2016;27(11):1303-14.
McEligot AJ, Ziogas A, Pfeiffer CM, Fazili Z, Anton-Culver
H. The association between circulating total folate and folate

30.e

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

vitamers with overall survival after postmenopausal breast
cancer diagnosis. Nutr Cancer. 2015;67(3):442-8.

Wang C, Gu K, Wang F, Cai H, Zheng W, Bao P, et al. Nut
consumption in association with overall mortality and recur-
rence/disease-specific mortality among long-term breast can-
cer survivors. Int J Cancer. 2021. This study from China is
among the first to show that high nut consumption was
associated with up to about 50% reduced relative risk of
breast cancer recurrence, metastasis or mortality among
3,449 long-term breast cancer survivors from the Shanghai
Breast Cancer Survival Study.

Zhang FF, Haslam DE, Terry MB, Knight JA, Andrulis IL, Daly
MB, et al. Dietary isoflavone intake and all-cause mortality in
breast cancer survivors: the Breast Cancer Family Registry. Can-
cer. 2017;123(11):2070-9.

Fadelu T, Zhang S, Niedzwiecki D, Ye X, Saltz LB, Mayer RJ,
et al. Nut consumption and survival in patients with stage III
colon cancer: results from CALGB 89803 (Alliance). J Clin
Oncol. 2018;36(11):1112-20.

Jiang R, Poschet G, Owen R, Celik M, Jansen L, Hell R, et al.
Serum concentration of genistein, luteolin and colorectal cancer
prognosis. Nutrients. 2019;11(3).

Lochhead P, Nishihara R, Qian ZR, Mima K, Cao Y, Sukawa
Y, et al. Postdiagnostic intake of one-carbon nutrients and alco-
hol in relation to colorectal cancer survival. Am J Clin Nutr.
2015;102(5):1134-41.

Van Blarigan EL, Fuchs CS, Niedzwiecki D, Zhang S, Saltz
LB, Mayer RJ, et al. Association of Survival with adherence
to the American cancer society nutrition and physical activity
guidelines for cancer survivors after colon cancer diagnosis: the
CALGB 89803/Alliance Trial. JAMA Oncol. 2018;4(6):783-90.
Van Blarigan EL, Ou FS, Niedzwiecki D, Zhang S, Fuchs CS,
Saltz L, et al. Dietary fat intake after colon cancer diagnosis in
relation to cancer recurrence and survival: CALGB 89803 (Alli-
ance). Cancer Epidemiol Biomarkers Prev. 2018;27(10):1227-30.
Van Blarigan EL, Kenfield SA, Yang M, Sesso HD, Ma J,
Stampfer MJ, et al. Fat intake after prostate cancer diagnosis
and mortality in the Physicians’ Health Study. Cancer Causes
Control. 2015;26(8):1117-26.

Wang Y, Jacobs EJ, Newton CC, McCullough ML. Lyco-
pene, tomato products and prostate cancer-specific mortality
among men diagnosed with nonmetastatic prostate cancer in
the Cancer Prevention Study II Nutrition Cohort. Int J Cancer.
2016;138(12):2846-55.

Jochems SHIJ, van Osch FHM, Reulen RC, van Hensbergen M,
Nekeman D, Pirrie S, et al. Fruit and vegetable intake and the
risk of recurrence in patients with non-muscle invasive blad-
der cancer: a prospective cohort study. Cancer Causes Control.
2018;29(6):573-9.

Nechuta SJ, Caan BJ, Chen WY, Lu W, Chen Z, Kwan ML, et al.
Soy food intake after diagnosis of breast cancer and survival: an
in-depth analysis of combined evidence from cohort studies of
US and Chinese women. Am J Clin Nutr. 2012;96(1):123-32.
Farvid MS, Tamimi RM, Poole EM, Chen WY, Rosner BA,
Willett WC, et al. Postdiagnostic dietary glycemic index,
glycemic load, dietary insulin index, and insulin load and
breast cancer survival. Cancer Epidemiol Biomarkers Prev.
2021;30(2):335-43.

Castro-Espin C, Agudo A. The role of diet in prognosis among
cancer survivors: a systematic review and meta-analysis of die-
tary patterns and diet interventions. Nutrients. 2022;14(2).
Aune D, Chan DS, Lau R, Vieira R, Greenwood DC, Kampman
E, et al. Dietary fibre, whole grains, and risk of colorectal cancer:
systematic review and dose-response meta-analysis of prospec-
tive studies. BMJ. 2011;343: d6617.

@ Springer



716

Current Nutrition Reports (2022) 11:695-716

44.

45.

46.

47.

48.

49.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ. 2021;372: n71.
Beasley JM, Newcomb PA, Trentham-Dietz A, Hampton JM,
Bersch AJ, Passarelli MN, et al. Post-diagnosis dietary factors
and survival after invasive breast cancer. Breast Cancer Res
Treat. 2011;128(1):229-36.

Sandoval M, Font R, Manos M, Dicenta M, Quintana MJ,
Bosch FX, et al. The role of vegetable and fruit consumption
and other habits on survival following the diagnosis of oral can-
cer: a prospective study in Spain. Int J Oral Maxillofac Surg.
2009;38(1):31-9.

Shen GP, Xu FH, He F, Ruan HL, Cui C, Chen LZ, et al. Pre-
treatment lifestyle behaviors as survival predictors for patients
with nasopharyngeal carcinoma. PLoS ONE. 2012;7(5): e36515.
Holmes MD, Stampfer MJ, Colditz GA, Rosner B, Hunter DJ,
Willett WC. Dietary factors and the survival of women with
breast carcinoma. Cancer. 1999;86(5):826-35.

Nechuta S, Caan BJ, Chen WY, Kwan ML, Lu W, Cai H, et al.
Postdiagnosis cruciferous vegetable consumption and breast

@ Springer

50.

51.

52.

cancer outcomes: a report from the After Breast Cancer Pooling
Project. Cancer Epidemiol Biomarkers Prev. 2013;22(8):1451-6.
Pierce JP, Natarajan L, Caan BJ, Parker BA, Greenberg ER, Flatt
SW, et al. Influence of a diet very high in vegetables, fruit, and
fiber and low in fat on prognosis following treatment for breast
cancer: the Women’s Healthy Eating and Living (WHEL) rand-
omized trial. JAMA. 2007;298(3):289-98.

Greenlee H, Kwan ML, Kushi LH, Song J, Castillo A, Weltzien
E, et al. Antioxidant supplement use after breast cancer diagnosis
and mortality in the Life After Cancer Epidemiology (LACE)
cohort. Cancer. 2012;118(8):2048-58.

Belle FN, Kampman E, McTiernan A, Bernstein L, Baumgartner
K, Baumgartner R, et al. Dietary fiber, carbohydrates, glycemic
index, and glycemic load in relation to breast cancer progno-
sis in the HEAL cohort. Cancer Epidemiol Biomarkers Prev.
2011;20(5):890-9.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	Plant-Based Diets and Cancer Prognosis: a Review of Recent Research
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Search Strategy and Study Selection
	Search Results
	Association Between Plant-Based Diets and Overall Cancer Prognosis
	Association Between Plant-Based Diets and Breast Cancer Prognosis
	Association Between Plant-Based Diets and Colorectal Cancer Prognosis
	Association Between Plant-Based Diets and Urinary Tract Cancer Prognosis
	Future Research Directions
	Conclusions
	References


